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(57) ABSTRACT 

A method for classifying Semiconductor components by 
their performance characteristics includes reading an iden 
tifier associated with a component and Storing, in conjunc 
tion with the identifier, first and Second performances values 
for that component. These performance values represent the 
component's achieved operating Speed at each of two dif 
ferent temperatures. The component is then allocated to a 
Speed category on the basis of the first and Second perfor 
mance values. 

3 Claims, 1 Drawing Sheet 
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METHOD FOR CLASSIFYING 
COMPONENTS 

FIELD OF INVENTION 

The invention relates to a method for checking the func 
tional capacity and operating characteristics of Semiconduc 
tor components. 

RELATED APPLICATIONS 

This application claims the benefit of the priority date of 
German application 101 15280.9, filed on Mar. 28, 2001, 
the contents of which are herein incorporated by reference. 

BACKGROUND 

Semiconductor components are tested with respect to 
their functional capacity. When the elements are being 
tested, both the temperature of the test environment and the 
maximum achievable operating Speed of the Semiconductor 
component are measurement parameters. In a first Step, the 
So-called “low temp program’, at a low temperature of e.g. 
-10° C., the Semiconductor components are allocated to 
various categories with respect to their maximum achievable 
operating Speed at the low temperature, and are distributed, 
in a handler, to various bins (containers). In this way, a 
plurality of bins with different Speed classes are produced. 
The total number of all the Semiconductor components 
distributed throughout the various bins may in this case lie 
between 5000 and 20,000. 

In a Second step, the various bins of Semiconductor 
components are delivered individually to a “high temp 
program.” In the "high temp program,” they are re-tested 
with essentially the same procedures as in the “low temp 
program,” but this time at a higher temperature of e.g. +85 
C. 

At the end of the two measurement procedures, the 
components are divided up into Speed categories, with the 
components of a given category achieving a particular 
operating Speed throughout the temperature range. 
A disadvantage of this prior method is that the Sorted 

components must not be mixed again after the low temp 
measurement. This entails considerable logistical 
complexity, Since the individual bins need to be transported 
independently of one another, intermediately Stored and 
tested Separately in the "high temp program.” Furthermore, 
one container needs to be disconnected and another needs to 
be connected up each time a new bin of Semiconductor 
components is being docked to the test Station for testing at 
a higher temperature. This results in a longer loading time 
for the handler and extra work for the operator. Furthermore, 
it is not possible to preclude the possibility that the indi 
vidual bins may mistakenly be interchanged when an opera 
tor intervenes in the process. 

SUMMARY 

It is an object of the invention to provide a method which 
obviates the need for transportation and intermediate Storage 
of Semiconductor components that differ from one another 
only in terms of their maximum achievable operating Speed, 
and which permits Sorting of the components without human 
intervention. 

The basic concept for achieving the foregoing object is to 
Sort the components only logically according to Speed 
classes in the “low temp program, without physically 
Separating them from one another AS a result, all the 
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2 
components are contained in one bin afterward, just as they 
were before. The distinction between the components is 
made by using information that is Saved for each individual 
component in a file during the first test procedure, the “low 
temp program.” The main aspect of the information about 
each component is the Speed class to which it belongs. In 
addition, it is possible to Store other parameters of the test 
measurement, Such as e.g. the bin number, measuring instru 
ment and the temperature. The file with the information 
about the different Speed classes is Saved on a Server. The 
correlation between the data in the file on the server and the 
individual component is made possible by using the identi 
fication of the component. This identification is programmed 
into the component in a way that precludes erasure or 
alteration, and which is likewise Stored in this file. During 
the "high temp' program, the file is imported and compared 
with the currently read chip identifications of the compo 
nents. The information relating to the Speed classes of the 
components from the “low temp program' and from the 
“high temp program' is Subsequently combined, and only 
then are the components physically Sorted. 
The method on which the invention is based for classi 

fying components includes recording a maximum achiev 
able operating Speed of each component at at least two 
temperature values, and allocating each component to a 
Speed category as a function of the operating Speed achieved 
by the component at the at least two temperature values. 

In Some practices of the invention, the following StepS are 
carried out: reading the identification for each component, 
Storing the operating Speed achieved at a first temperature 
value in conjunction with the read identification for each 
component as an entry in a file in a database, repeating the 
preceding Step for each further one of the at least two 
temperature values, and allocating each component to a 
Speed category as a function of the operating Speeds Stored 
in the file in the database. 

Preferably, the first of the at least two temperature values 
is the lowest temperature value, and each of the Subsequent 
temperature values is higher than the temperature value 
preceding it. 

In a preferred embodiment of the invention, the allocation 
of the component to one of the Speed categories is carried 
out by determining the minimum of the operating Speeds 
achieved at all of the at least two temperature values. 

Other features and advantages of the invention are dis 
closed in the following description of a preferred exemplary 
embodiment. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 shows the method according to the prior art. 
FIG. 2 shows an embodiment of the method according to 

the invention. 

DETAILED DESCRIPTION 

In the method for classifying components according to the 
prior art, which is represented in FIG. 1, the components 
BE, BE.2, ... are tested at a first (low) temperature T, with 
respect to their maximum operating Speed. To that end, test 
routines are carried out at various operating Speeds f, f, . . . 
for each component BE, BE, . . . . If the respective 
component meets the test requirements for the highest 
operating Speed f at the first temperature value T, it is 
allocated to the f category, i.e. it goes into an f container. 

Correspondingly, a component that meets the test require 
ments for the Second-highest operating Speed f at the first 
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temperature value T is allocated to the f category, i.e. it 
goes into an f container. A component that meets the test 
requirements for the third-highest operating Speed f at the 
first temperature value T, is allocated to the f category, i.e. 
it goes into an f container, etc. This procedure continues 
until the “slowest' category is placed into an f, container. 

Each of the foregoing containers is Sent, after the mea 
Surement at the first temperature value T, to a measurement 
Station. At the measurement Station, the measurement is 
repeated at a second (higher) temperature value T. 

After the measurement at this temperature value T, each 
component in the respective container is allocated to a speed 
category in the following way. Among the components Sent 
in the f container to the measurement at the higher tem 
perature T, there may be certain components that also 
achieve the highest operating Speed f at the higher tem 
perature. These components are allocated to the Speed 
category S. Correspondingly, the components with the 
highest operating Speed at the lower temperature and the 
Second-highest operating Speed at the higher temperature are 
allocated to the Speed category S., etc. 
Among the components that go in the (Second-fastest) f. 

container from the measurement at the low temperature T 
to the measurement at the higher temperature T, there may 
be components that also achieve the Second-highest operat 
ing Speed f at the higher temperature; the possibility of 
achieving the highest operating Speed is precluded. Simi 
larly to the aforementioned allocation of the components 
from the f container, these components are allocated to the 
Speed category S. Correspondingly, the components with 
the Second-highest operating speed at the lower temperature 
and the third-highest operating Speed at the higher tempera 
ture are allocated to the Speed category S, etc. 

In order to avoid Sorting and Separating the components 
BE, BE, ... into the respective containers between the test 
Stations T and T for the different temperatures, as well as 
transporting and intermediately Storing the components, the 
method as shown in FIG. 2 is carried out. 

In the method according to FIG. 2, the identification of 
each of the components is read before the first test (at the 
lowest temperature T). These component identifications 
BE-ID, BE-ID, ... are respectively programmed, uniquely 
and in Such a way that they cannot be erased or altered, in 
the Semiconductor component. As a result, each Semicon 
ductor component can be identified by using its component 
identification BE-ID, BE-ID, . . . After the identification 
BE-ID, BE-ID, ... of each component BE, BE, ... has 
been read, the identification is used as the label of a data 
record that is assigned to each of the components BE, 
BE, . . . in a database DB. The operating Speed f, f, . . . 
orf, achieved at the first temperature value T is then written 
into this data record of a component, So that each of the 
components BE, BE, . . . can have its operating Speed 
allocated uniquely to it by using its identification BE-ID, 
BE-ID, ... BE-ID, 
The writing of the respectively achieved operating Speed 

into the data record of a tested component is repeated for 
each further measurement with a modified temperature value 
T, T, ..., until all the test runs have been completed. In 
this case, it is possible to access the Special fields of the data 
record, which are allocated to the component, by using the 
identification BE-ID, BE-ID, . . . . 

After completion of all the test Series, each component 
BE, BE.2, ... is allocated to one of the Speed categories S, 
S2, ... as a function of the operating Speeds f, f, . . . Stored 
in the file in the database for the respective component. 
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4 
An example of the Structure and the management of a file 

with entries for the components BE to BE, will be 
explained below. In this example, distinction is made 
between four operating Speeds f, f, f, f. Six arbitrary 
components were picked out. 

After the first measurement at a temperature T, the file 
preferably has the following form: 

TABLE 1. 

Component f1 2 f3 fA. 

123456 M M M M 
45.6123 M M 
987321 s s 
159753 M M M 
357465 M M M M 
85.2456 M 

In Table 1, the symbol “M” means that the component is 
Suitable for the operating speed f, f, f or f (at the 
measurement temperature T,), and the Symbol “a” means 
that the component is unsuitable for the corresponding 
operating Speed. 

After the characteristics of the components have been 
measured at the Second temperature T, the following table 
is correspondingly obtained for the Same components: 

TABLE 2 

Component f1 f2 f3 fA. 

123456 M M M/ M/ 
45.6123 is is M/ M/ 
937321 
159753 by M Y 
357465 M/ M/ M/ M/ 
85.2456 M/ 

In the method according to the invention, the allocation of 
the components to one of the Speed categories is preferably 
carried out by determining the minimum of the operating 
Speeds f, f, for f achieved at the two temperature values 
T and T. It is Straightforward to find the maximum 
operating Speed achievable throughout the temperature 
range by taking the Symbol “M,” as 1 and the Symbol “a” as 
0. If the two symbols are multiplied with one another and 
with the value directly above in the first row, the relevant 
operating Speed fis obtained. In the above tables 1 and 2, for 
instance, 0, 0, f3, f4 are found as the achieved operating 
speed for the component 123456. The relevant operating 
speed is therefore f3. Similarly, f1 is obtained as the relevant 
operating speed for the component 357465, f2 as the rel 
evant operating Speed for the component 45.6123, etc. The 
ranking of the components from Table 2 in terms of the 
Speed classes is represented in Table 3 below. 

TABLE 3 

Component f1 f2 f3 fA. 

357465 M/ M/ M/ M/ S1 

S2 
123456 M M M/ M/ S3 
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TABLE 3-continued 

Component f1 f2 f3 fA. 

45.6123 8 as a M/ M/ 

85.2456 My S4 

159753 88 by a y by no 
allocation 

987321 

In contrast to the prior art, in which Sorting is already 
carried out physically between the “low temp” measurement 
and the "high temp” measurement, the invention provides 
for Sorting only logically at this level. The actual physical 
Segregation of components by operating Speed does is 
delayed until the very end of the test procedures. 

Preferably, the method is carried out in such a way that the 
first temperature value T is the lowest temperature value, 
and each of the Subsequent temperature values is higher than 
the temperature value preceding it. 

Having described the invention, and a preferred embodi 
ment thereof, what we claim as new, and Secured by letters 
patent is: 

1. A method for classifying components which each have 
a unique identification, with the following Steps: 
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recording a maximum achievable operating Speed of each 

component at at least two temperature values and 
allocating each component to a Speed category as a 

function of the operating Speed achieved by the com 
ponent at the at least two temperature values, 

which method has the following steps: 
reading the identification for each component, 
Storing the operating Speed achieved at a first temperature 

value in conjunction with the read identification for 
each component as an entry in a file in a database, 

repeating the preceding Step for each further one of the at 
least two temperature values, 

allocating each component to a Speed category as a 
function of the operating Speeds Stored in the file in the 
database. 

2. The method as claimed in claim 1, wherein the first of 
the at least two temperature values is the lowest temperature 
value of the at least two temperature values, and each of the 
Subsequent temperature values is higher than the tempera 
ture value preceding it. 

3. The method as claimed in claim 1, wherein the allo 
cation is carried out by determining the minimum of the 
operating Speeds achieved at all of the at least two tempera 
ture values. 


